Background: Recent systematic reviews on psychological therapies of fibromyalgia syndrome (FMS) did not consider hypnosis/guided imagery (H/GI). Therefore we performed a systematic review with meta-analysis of the efficacy of H/GI in FMS.
Background
The key symptoms of fibromyalgia syndrome (FMS) are chronic widespread pain, fatigue (physical exhaustion and cognitive disturbances) and non-restorative sleep [1] . Besides these symptoms global multidimensional function ( = health related quality of life [HRQOL] ) and tenderness are regarded to be the key domains of therapeutic trials in FMS [2] .
Patients with FMS use a lot of pharmacological and non-pharmacological therapies resulting in high costs of health services [3] . Pharmacological and physical therapies are more frequently used than psychological treatments. Although hypnotic pain relief is among the oldest treatments for pain, interest in hypnotic treatments for chronic pain appears to rise only in the last decade [4] . In an internet survey only 3% of the respondents reported to use hypnosis to relieve FMSsymptoms [5] .
A hypnotic procedure is used to encourage and evaluate responses to suggestions. When using hypnosis, one person (the subject) is guided by another (the hypnotist) to respond to suggestions [6] . The suggestions can be direct (traditional hypnosis) or permissive (Ericksonian hypnosis). Imagery is defined as a dynamic, psychophysiologic process in which a person imagines and experiences an internal reality in the absence of external stimuli. These images can be initiated by the patient or guided by a therapist (guided imagery) [7] . Both techniques aim to promote changes in subjective experience, alterations in perception, sensation, emotion, thought or behaviour by suggestion and/or imagination [6, 7] .
A recent qualitative review on hypnosis in chronic pain syndromes included only one study with hypnosis in FMS [8] . A recent systematic review on the efficacy of psychological therapies in FMS did not include studies with hypnosis/guided imagery [9] . Therefore we saw the need to perform a systematic review with metaanalysis of the efficacy of hypnosis/guided imagery compared to control therapies to reduce the key symptoms of FMS-patients of any age.
Methods
The review was performed according to the PRISMAstatement (Preferred Reporting Items for Systematic Reviews and Meta-Analyses [10] and the recommendations of the Cochrane Collaboration [11] .
Protocol
Methods of analysis and inclusion criteria were specified in advance. We used the review protocol of our systematic review on cognitive behavioral therapies in FMS [12] .
Eligibility criteria Types of interventions
Studies with hypnosis and guided imagery as an active treatment of primary interest for FMS were included. Hypnosis/guided imagery should use pain-related and/or pain-addressed suggestions and/or images. Studies with relaxation only (without trance induction or without the use of imagination) or with the combination of hypnosis with a defined pharmacological therapy as an active treatment of primary interest were excluded. Experimental studies (single session) with hypnosis/guided imagery were excluded.
Types of studies
A controlled design (controlled trials = CTs) was demanded. In case of multiple control groups we predefined the following order for comparison: Cognitive intervention (nonspecific elements of hypnosis/guided imagery such as education, emotional support, pure relaxation, suggestions without induction of hypnotic trance), treatment as usual, waiting list, active therapy (any defined pharmacological or non-pharmacological intervention other than hypnosis/guided imagery). The number of patients in each study arm should be > 5. The studies should be available as a full publication in a peer reviewed science journal.
Types of participants
Patients diagnosed with FMS based on defined criteria and of any age were included.
Types of outcomes measures
Studies should assess at least one key domain of FMS (pain, sleep, fatigue, HRQOL) [2] . Depressed mood was chosen for secondary outcome because depressive symptoms frequently occur in FMS-patients [1] and improving emotional status is one main target of hypnosis/guided imagery [6, 7] .
Data sources and searches
The electronic bibliographic databases screened included http://ClinicalTrials.gov, Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, PsycINFO and SCOPUS (through December 30, 2010 The search strategy was adapted for the other databases. No language restrictions were made. In addition, reference sections of original studies were screened manually.
Study selection
Two authors independently screened the titles and abstracts of potentially eligible studies identified by the search strategy detailed above (NF, PK). The full text articles were then examined independently by two authors to determine if they met the inclusion criteria (KB, WH).
Data collection process
Two authors independently extracted the data using standard extraction forms (KB, NF). Discrepancies were rechecked and consensus achieved by discussion. If needed a third author reviewed the data to reach a consensus (WH).
We contacted all trial authors for further details of their methodology. The requests were answered by four authors. Where means or standard deviations (SDs) were missing, attempts were made to obtain these data through contacting four trial authors. Additional data were provided by three authors. Where SDs were not available from trial authors, they were calculated from t-values, confidence intervals or standard errors, where reported in articles. If these data were not available, the SD was substituted by the mean of the SDs of studies available which used the same outcome scale [12] .
Data items
The data of study setting, participants, inclusion and exclusion criteria, interventions, cotherapies, side effects reported and outcomes used for meta-analysis are listed in tables 1 and 2. 
Risk of bias in individual studies and quality ratings
To ascertain the methodological quality of the eligible studies, two authors independently (KB, NF) rated eligible trials using a scale developed specifically for assessing the quality of psychological treatments for chronic pain [13] . Discrepancies were rechecked and consensus achieved by discussion. If needed a third author reviewed the data to reach a consensus (WH). The Quality Rating Scale is comprised of an overall quality score (0-35) consisting of two subscales. A treatment quality subscale (0-9) covers stated rationale for treatment, manualization, therapist training and patient engagement. Patient engagement was defined by checking for trance phenomena during hypnosis and/or execution of homework audiotape training. A design and methods quality subscale (0-26) covers inclusion/exclusion criteria, attrition, sample description, minimization of bias (randomisation method, allocation bias, blinding of assessment, equality for treatment expectations), selection of outcomes, length of follow-up, adequacy of statistical analyses (a priori power calculation, sufficient sample size, adequate data analysis and summary statistics, intention to treat analysis) and choice of control. We assumed a sample size of at least 10 per treatment arm to be sufficient. We defined scores 0-2 to indicate a poor, scores 3-5 an average and scores 6-9 an excellent treatment quality and scores 0-12 indicating a low, scores 13-19 a medium and scores > 19 a high methodological quality. Interrater reliability was calculated for both subscales by intra-class correlation coefficients (ICC).
Summary measures
Meta-analyses were conducted using RevMan Analyses software (RevMan 5.0.24) of the Cochrane collaboration [14] . Standardized mean differences (SMD) were calculated by means and SDs for each intervention. Examination of the combined results was performed by a random effects model (inverse variance method), because this model is more conservative than the fixedeffects model and incorporates both within-study and between-study variance [15] . SMD used in Cochrane reviews is the effect size known as Hedges (adjusted) g. We used Cohen's categories to evaluate the magnitude of the effect size, calculated by SMD, with g > 0.2-0.5 = small effect size, g > 0.5-0.8 = medium effect size, g > 0.8 = large effect size [16] .
Planned methods of analysis
Heterogeneity was tested using the I² statistics with I² values above 50% indicate substantial heterogeneity. Tau² was used to determine how much heterogeneity was explained by subgroup differences [11] .
Risk of bias across studies
Potential publication bias (i.e. the association of publication probability with the statistical significance of study results) was investigated the Egger test, in which the standardized effect size (effect size calculated by standard error) is regressed on precision (inverse of standard error). The intercept value is an estimate of asymmetry of funnel plot. Positive values (> 0) indicate higher levels of effect size in studies with smaller sample sizes [17] .
Additional analyses Subgroup and sensitivity analysis
If there were at least three studies available, subgroup analyses were prespecified for type of psychological therapy (hypnosis and guided imagery; hypnosis/guided imagery with and without home training with audiotapes) and type of control group. These subgroup analyses were also used to examine potential sources of clinical heterogeneity.
We decided post-hoc to perform a sensitivity analysis of studies without calculated values (median instead of mean; SD calculated from other studies; adjusting for baseline values).
Metaregression analyses
We a priori decided to metaregress SMDs with the treatment and methodological quality score for potential sources of heterogeneity. We post -hoc decided to metaregress SMDs with the number of the participants of the studies. Meta-regression was performed using the mixed effects model. Tau² variance was calculated by the method of unrestricted maximum likelihood by Comprehensive Metaanalysis software [18] .
Results

Results of search
The search of literature yielded 57 hits. After excluding studies based on information presented in study abstracts, nine complete study reports were considered [19, 20] , one study with experimental hypnosis [21] and one study with two patients in each treatment arm [22] were excluded. Finally six studies were included in qualitative analysis [23] [24] [25] [26] [27] [28] (see figure 1 ).
Study characteristics
Setting, referral and exclusion criteria
Four studies were conducted in Europe and one study each in USA and Mexico. Patients were recruited by registers of hospitals, referral (general practitioner, rheumatologist, departments of hospitals) and local self-help groups. Five studies were conducted in hospitals (university, district hospital) and one study in a general practitioner office. All studies were single center based.
One study did not report the exclusion criteria. All other studies included only adult patients (> 18 years) and excluded patients with major somatic and/or mental diseases. One study excluded patients with litigation/ pension associated with FMS and one study excluded patients who were taken analgetisic medication (see table 1 ). FMS was diagnosed in three studies by the criteria of the American College of Rheumatology [29] , in one study by the Smythe criteria [30] and in two studies by clinical (not further specified) criteria. No study reported the frequency of mental disorders.
Participants
Two studies reported the percentage of persons screened who were subsequently randomised with a median of 87 (range 86-89) %. The median of the mean age of the participants was 44 (range 38-50) years. The median of the percentage of women was 96 (range 75-100) %. Six studies reported the race of the patients. The median of the percentage of Caucasians was 95 (0-100) %. One Mexican study included 100% mestizos.
The median of the patients under hypnosis/guided imagery in the studies was 20 (range 8-26) and of controls was 22 (range 8-27) (see table 1 ). The total number of patients with hypnosis/guided imagery was 115 of which a median percentage of 88 (range 35-94) % completed therapy. The total number of patients in the control groups was 124 of which a median percentage of 63 (range 17-100) completed therapy (z = -0.5, p = 0.7).
Interventions
Five studies offered hypnosis: Three studies with direct hypnosis of which one was combined with cognitivebehavioral therapy, two studies with indirect [Ericksonian] hypnosis). One study offered guided imagery. Four studies with hypnosis explicetly mentioned the use of mental images. All but one study used suggestions and/ or images which were directly addressed to the pain experience. All studies used pain-related suggestions. The study with guided imagery used suggestions. Hypnosis/guided imagery were delivered in five studies as individual therapy and in one study as group therapy. Hypnosis/guided imagery were offered in five studies by face-to face (life), in one study by audiotapes. Three studies recommended daily training at home with audiotapes. The median number of sessions with a therapist was nine (range 7-12). The median of hypnosis/guided imagery delivered by a therapist was 390 (range 300-1080 min). The number of sessions in one trial with Ericksonian hypnosis was individualized. Median and range of the number of sessions of this study were not reported.
In one study controls received a cognitive intervention (sham hypnosis), in three studies active therapy (cognitive behavioral therapy, physical therapy, autogenic training) and in two studies treatment as usual (see table 2 ).
Three studies performed a follow-up of which one (after one year) was without controls because the controls had switched to hypnotherapy. The median of follow-up of the other two studies was 8 (range 4-12) weeks.
Outcomes
Pain was assessed in all studies, sleep in two and fatigue and depressed mood in one study each by visual or numeric scales. HRQOL was assessed in three studies by the Fibromyalgia Impact Questionnaire. Two authors provided additional outcomes on request. One author did not provide the means and standard deviations of his study in which medians and ranges had been presented (see table 1 ).
No study assessed predefined response rates (e.g. percentage of patients with 30% pain reduction). Only one study reported the number of patients who dropped out because of lack of efficacy. No study reported on side effects.
Quality ratings of trials
Three authors provided additional information on methods on request (see tables 3 and 4). The ICC using absolute agreement for the two raters was 0.96 (F = 3.4) for the treatment quality and 0.97 (F = 3.4) for the design quality subscale.
The median of the treatment quality score was 6 (range 1-9). One study had a poor, two studies had a medium and three studies had an excellent treatment quality score (see table 3 ).
The median of the methodological quality score was 16 (range [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . One study had a poor, four studies had a medium and one study had an excellent methodological quality score (see table 4 ).
Synthesis of results
Overall meta-analysis
The means, SDs, sample sizes and effect estimates at posttreatment and at follow-up of the remaining eight studies can be seen in the forest plots (see figure 2) .
The Because of limited data available effect sizes on sleep, fatigue and depressed mood were not calculated at final treatment and not for all outcomes at follow-up (see table 1 ). Two studies reported that hypnosis was superior to controls in reducing sleep disturbances at final treatment [26, 28] . Two studies reported that hypnosis/ guided imagery was superior to controls in reducing pain at follow-up [26, 27] . One study reported that hypnosis was superior to controls in reducing fatigue at final treatment and at follow-up [26] . In one study hypnosis was not superior to therapy as usual at posttreatment in reducing depressed mood [25] .
Potential publication bias
In the Egger's test the intercept of the effect size on pain was 0.13 (95% CI -8.7, 9.0) with t = 0.03 (two-tailed p = 0.97) and thus not indicative for a publication bias.
Risk of bias across studies and subgroup analysis
There was substantial heterogeneity in the outcome pain at final treatment (see table 5 ). Subgroup analyses were not calculated, because < 4 studies for subgroups were available.
Sensitivity analysis
The effect on pain at final treatment was no more significant after removing the two studies in which some values were calculated by the authors of this review (-1.38 [-2.95, 0.20]; I² = 92%; p = 0.09).
Metaregression analyses
Simple linear regressions showed that treatment quality (ß = -3.6, p < 0.0001), and methodological quality (ß = -8.7, p < 0.0001)) were significantly negatively associated with the effect size on pain at final treatment. Sample size was not associated with the effects size on pain at final treatment (ß = 0.42, p = 0.65). 
Discussion
Summary of evidence
The evidence of the efficacy of hypnosis/guided imagery to reduce pain at final treatment was not robust against risks of methodological bias and was associated with low methodological study quality.
Applicability of evidence
The study settings of all levels of care and the study samples with a preponderance of middle aged women are representative for clinical FMS populations in America and Europe.
Agreements with other systematic reviews
The German FMS guideline group concluded by a qualitative systematic review that hypnosis/guided imagery was superior to controls in reducing pain, sleep disturbances and fatigue [31] . Our update of the literature with inclusion of recently published studies and quantitative analysis of outcomes supports that hypnosis/guided imagery was effective in relieving pain and sleep problems. A meta-analytic confirmation of the efficacy on fatigue was not possible because of the methodological problems outlined above. In contrast to a recent qualitative review on psychological therapies in FMS which described "mild effects" of hypnosis/guided imagery on FMS-symptoms [32] we found large effects on pain and medium effects sizes on sleep at final treatment and at follow-up.
Limitations
We decided to pool studies with hypnosis and guided imagery because of their similaries regarding theoretical In contrast to a recent Cochrane review on psychological therapies in chronic pain [33] we included studies with less than 10 participants in each study arm because of the limited number of studies with hypnosis/guided imagery available. Metaregression demonstrated no significant correlation between the magnitude of effect size on pain at final treatment and sample size. Thereforefore the positive effect on pain is robust against small sample size in our analysis.
Although every effort was made to obtain missing data on study design from authors, it was not possible in every case to obtain them. Therefore the study quality might be underestimated in some trials.
Some major risks of bias listed in Cochrane reviews (adequacy of randomisation, concealment of treatment allocation, blinding of the outcome assessor, ITT-analysis) [10] were present in the majority of studies. Metaregression analysis demonstrated that the positive effect on pain was associated with low methodological study quality.
We substituted one missing SD despite the small sample sizes and substantial heterogeneity. Furthermore we adjusted the outcomes posttreatment by baseline values because of baseline differences of one study. We demonstrated by sensitivity analyses that by removing these two studies only a statistical trend (p < 0.1) of the effect of hypnosis/guided imagery on pain at final treatment was detectable.
There was significant between-study heterogeneity for the outcome pain. To address this limitation we used a random-effects model.
It should be emphasized that all analyses might be underpowered due to the limited number of studies.
Adverse events were not reported. Therefore no definitive statement on the safety of hypnosis/guided imagery in FMS is possible.
Responses in studies with chronic pain patients are frequently not Gaussian, but with a split between responders and non-responders. No study assessed Figure 2 Forest plots of the effect estimates (standardised mean differences) of hypnosis/guided imagery versus controls on outcomes at final treatment. 
Conclusions
Implications for clinical practice
Because of the methodological limitations of the studies with hypnosis/guided imagery outlined above we cannot fully recommend hypnosis/guided imagery for FMS therapy. The use of hypnosis/guided imagery as an adjunct to efficacious pharmacological and non-pharmacological treatments had been recommended by the German interdisciplinary guideline on FMS based on expert consensus [31] . Regular home training by audiotapes with hypnotic suggestions and guided imaginations could be useful.
Implications for research
Further studies with multi-site recruitment producing adequate sample sizes are necessary to allow for stronger tests of treatment efficacy and for examination of individual (e.g. gender, age, hypnotisability) differences in treatment response. Moreover the appropriate methods (live or audiotape therapy or combination of both types) and the optimal dosage need to be determined. Predictors of positive treatment outcomes, e.g. suggestibility and treatment expectations, should be explored [32] . The methodological quality of further studies could be improved by the following issues: The key domains of FMS should be assessed by a core set of outcome measures. Response rates should be measured [34] . Recommendations on the quality of the treatment delivered and study design should be followed [13] .
